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a building package 



THIS DESIGN BROCHURE IS THE SIXTH in a series intended to serve as a reference 
guide for architects and others interested in the Attwood System of Building Construc¬ 
tion using "Unistrut". It describes "a building package" to construct demountable 
pavilions as designed for the United States Department of Commerce's Office of 
International Trade Fairs. Since 1957 seven pavilions have been constructed from the 
one building package. Each pavilion was different in shape, size and appearance. 
Each pavilion had its own particular use ranging from office and information centers 
to television studios, demonstration school rooms and exhibition spaces. Each pavilion 
was constructed at different trade fairs at different times in different countries, namely, 
Holland, Spain, Greece, Tunisia and French Morocco. Further use of this building pack¬ 
age is planned for future Trade Fairs. 

The building package is made up of components to form two basic modular assem¬ 
blies, the 49 inch wall unit and the 49 inch roof unit. The wall framing assembly consists 
of extruded aluminum "Unistrut" members fastened together with nuts, bolts and fit- 
ings to form a modular grid of 49 inch squares. The height of the wall is established at 
three 49 inch modules and the length of the wall can be any number of 49 inch modules. 
These 49 inch squares receive any standard 48 inch square panel of any thickness up 
to %". For this building package the designer chose Vi" thick Plexiglas with edge 
mounted rubber gaskets for transparent, translucent and colored enclosure panels. 
Aluminum faced plywood panels %" thick were selected for opaqueness. Snap-in 
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battens of stainless steel hold the panels securely to the frame. Doors measuring 
approximately 4 foot wide by 8 foot high fit two modules. Larger openings can be 
created in the wall by leaving out wall studs and horizontals. 

The roof frame assembly consists of a space-frame made up of 4 foot struts connected 
with one nut and bolt at each end to a connector plate which accommodates 4 chord 
members and 4 web members. With just four basic parts a roof frame of any size can 
be constructed. The overall depth of the structure is 40 inches. The upper chord and 
lower chords of the space-frame form a modular grid of 49 inch squares. Diagonal 
roof panel supports are dropped into the squares formed by the top chords. Steel 
snap-in battens hold standard 48 inch square plywood panels %" thick to the top 
chord members for the roof deck. Over the plywood deck a waterproof skin is applied. 
From the diagonal roof panel supports 4 foot fluorescent lamps are hung. Translucent 
plastic panels 1/16" thick attached to the 49 inch grid formed by the lower chord 
diffuse the light from above producing glare-free overall lighting. 

The total system forms a complete building framework where vertical walls can 
enclose any desired rectilinear space and a dead level roof can cover any quantity of 
space. Large roof overhangs can be formed wherever desired. Enclosure panels can 
vary in texture, color and degree of transparency. The designer is free to size and shape 
the building to best solve the problem of exhibition at hand by adding or subtracting 
any number of the 49 inch modular units. No two buildings need ever be the same. 
This brochure presents construction details and other information pertinent to the use 
of this building package. Typical details of this trade fair building package and other 
building types built with the Attwood system along with structural load data for the 
use of the Unistrut Space Frame is being published in 1959, entitled Building with the 
Unistrut Space-Frame, Technical Data and Design Guide. 
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space-frame strut 
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space-frame bolt 



patents pending 


THE FOUR BASIC SPACE-FRAME PARTS 


THE ATTWOOD SYSTEM OF BUILDING CONSTRUCTION has been developed to 
provide buildings of many types with standardized and interchangeable structural parts 
geared to mass production techniques. The parts are light in weight and can quickly 
be put together with wrenches and other simple tools. The result is a modular building 
not only durable but also flexible in design. Expandability and demountability are 
built-in features of this system. Many building types may not require as high a degree 
of demountability and reuseability as the building package for trade fair pavilions 
but the lessons learned from this experience are believed applicable to the whole 
building field. 

The Attwood building system grows out of the "Unistrut" framing system, developed 
by Attwood, which has found wide use in factories and power plants for mounting 
all kinds and types of electrical and mechanical equipment, for material handling 
facilities in warehouses and factories, for office space partitions, for buildings and dis¬ 
play work and for other facilities in retail businesses. The first building to use the system 
was erected at the company's plant in Wayne, Michigan in 1944. In 1949 Mr. Charles 
W. Attwood, President of Unistrut Corporation and an architect in his own right, asked 
the Engineering Research Institute at the University of Michigan to assist in developing 
the system for low-cost school house construction. 

The research work has led to the "Unistrut" space-frame system illustrated in this series 
of Design Brochures. An extensive load-testing program, also a part of the research, 
was carried out during the years 1953 and 1954. The test results have been fully docu¬ 
mented in an analytical report published in 1955, by the University of Michigan Press, 
entitled Unistrut Space-Frame System. This test data has served as a foundation for 
development of a method for calculating roof stresses in the space-frame, published 
in 1959, entitled Structural Analysis of Unistrut Space-Frame Roofs, by Paul H. Coy, 
associate professor of architecture, University of Illinois. 
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framing elevations 

floor area= 1,600 s.f. 
roof area = 3,684 s.f. 
volume =19,728 c.f. 

one module = 4 / -l" 


In Utrecht, Holland, using approximately half of the 
building package, the first trade fair pavilion was erected 
in 4V 2 days by local workmen who had had no prior 
experience with "Unistrut". For 9 days it housed a 
Department of Commerce Trade Information Center. 
Then it was dismantled and the parts packed for ship¬ 
ment to Spain, all within 2Vi days. 


UTRECHT, HOLLAND APRIL 1957 
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This second trade fair pavilion utilized the total 
building package, half coming from Holland and 
half coming from the United States. The designer, 
Charles M. Shaw, received a silver cup for its 
design. After displaying exhibits for about a 
month, the structure was in turn dismantled and 
the parts again packed for shipment some going 
to Tunis and some going to Salonika, Greece. 
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framing elevations 
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plan floor area= 5,501 s.f. 

roof area = 6,201 s.f. 

volume =67,816 c.f. one module = 4 / -l // 























































































































































































BARCELONA, SPAIN junei957 
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framing elevations 



The Tunis trade fair pavilion again 
used only a part of the building pack¬ 
age. It housed a Trade Information 
Center and featured a closed circuit 
television demonstration. The struc¬ 
tural framework formed by the alumi¬ 
num "Unistrut" members permitted 
use of many different fixture attach¬ 
ments as well as panel surfacings. 
Tables were suspended from the ceil¬ 
ing on cables and display shelves 
were mounted on studs and brackets. 
With the ending of the exposition, this 
structure was in turn dismantled and 
the parts made available for other 
Trade Fairs. 


floor area= 2,767 s.f. 
roof area = 3,617 s.f. 

volume =34,117 c.f. one module = 4 / -l 


TUNIS, TUNISIA 

OCTOBER 1957 


















































































































































































































Vi module overhang 
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The Salonika pavilion, in use during 
the same period as the Tunis exposi¬ 
tion, used the balance of the building 
package. It housed a stand-up theater 
for a technical presentation using 
movies and displays. The large open¬ 
ing at the front permitted spectators 
to freely visit the presentations and 
to even view the demonstrations from 
the outside. 



framing elevations 


:_ r=p plan 

-9 wall modules- 


floor area = 2,550 s.f. 
roof area = 3,000 s.f. 
volume =31,442 c.f. 


one module = 4 / -l / 


• Y 2 module overhang 


SALONIKA, GREECE SEPTEMBER 1957 
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IN 1958 THE BUILDING PACKAGE was shipped from Salonika, Greece, and Tunis to 
Casablanca. Here it formed a demonstration school, a part of the Department of Com¬ 
merce Trade Fair Exhibit. After approximately a months use the school was dismantled, 
repacked and shipped to Tunis to be used at the fall Tunisian Exposition. Spring of 1959 
found the building package scheduled for use again at Casablanca. After each use the 
parts are ready for other trade fair pavilions as they are scheduled by the U. S. 
Department of Commerce. Each new pavilion is different in appearance as well as 
cubage. Each has its own architect and its own individual plan and design to fit the 
variety of exhibits offered. Only the basic parts that make up the "Unistrut" building 
package remain the same.- being durable and light in weight and compact they can be 
shipped from place to place and assembled, dismantled and reassembled repeatedly, 
each time presenting a new reuse value. 



'Unishut" pavilion houses pari of trade fair exhibit at Casablanca—Stowe Meyers, designer 
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STANDARD ASSEMBLY DETAILS, as presented on the following five pages, show the 
basic assemblies to construct the "Unistrut" building package. The individual parts are 
identified by name and number and their position in the various assemblies is graphic¬ 
ally illustrated. With these details buildings of any size and shape can be constructed. 
The designer is free to design for specific needs. The modular principle of assembly 
allows the least number of basic assemblies and the least number of different parts, 
facilitating fast field erection, minimum material handling and compact shipping 
packages. 
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roof structure 
may be extended 
2 ceiling modules 
maximum beyond 
supporting wall line 



(7) P-8263SS 

flanged corner joint cap 



flanged 'T’ joint cap 



(3) P-8260SS 

cross joint cap 



plain 'T’ joint cap 
use at sill except at corners 



PARTIAL WALL ELEVATION 


WALL STRUCTURE ~ ^OOF STRUCTURE 


_ P-1184 flashing batten A'-OVi' 

108487 roof edge flashing member 
*/4”x 3 /«” HHCS, %” hex nut 



plastic ceiling panel 


_ P-4003AL top plate 3’-ll” 

P-2626 2 hole angle 
P-4010 nut 
l¥W HHCS 

P-4004AL stud 12’-2 7 /.” 
at top 

P-8211 clevis 
P-8220 bearing ring 
W*x3” FHMS 

VJ’ washer 
W hex nut 
P-4010 nut 
W'xVi’ socket FHMS 
at bottom 

P-2626 2 hole angle 
P-4010 nut 
Vtf'rfW HHCS 





P-4003AL intermediate 
horizontal brace 3’-11^6' 
P-2626 2 hole angle 
P-4010 nut 
WVW HHCS 


_ 4’x4 , x 3 /»” plywood panel 

or 3 , -11 7 /«”x3 , -11 7 /. m x'/4” plexiglas 
P-8242 rubber gasket 
all four sides 

P-4004AL sill 

anchor to platform every 4’ 
with no. 10xl%” wood screws 


- ~ — IE 






WALL SECTION COLUMN 
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connect thru center hole in_ 

P-8200 space-frame connector 


Vi” hex nut 
Vi” washer 
Vi”x3” FHMS 
P-8220 bearing ring 
108489 angle 
P-4010 nut 
'/ 2 ”x 3 /«” socket FHMS 



P-4003AL top plate 3’-ll 


intermediate horizontal 
brace 3’-U 5 /m” 


P-2223 corner angle fitting 
P-4010 nut 
Vtf'xW HHCS 



108479AL __ 

corner stud 12’-2W’ 


P-4004AL sill 
anchor to platform 
with no. 10 x 1 3 /T wood 



WALL FRAMING 



TOP PLATE 


P-2626 2 hole angle 

P-4003AL 
top plate 3’-ll” 


P-2626 2 hole angle 
P-4010 nut 
Vi”xW HHCS 



INTERMEDIATE 

BRACE 


typical joint in sill 
is on module line 


108486 wood 

door frame_ 

fasten to bldg, 
frame with 
ffi'xlW FHMS 
P-4007 nut 
2 per head 
4 per jamb 




P-4007 nut 

Wx 3 /*” 

Phillips FHMS 

STUD BASE EXTENSION DETAIL 


108486 _ 
wood door frame 
51*”xlVi” FHMS 
P-4007 nut 



DETAIL 1 - 1 


DOOR FRAME 



WALL WINDBRACING 
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P-4184-61SS _ 
stainless steel 
battens 


P-8263SS_ 

joint rap 

W’xl/V'socket FHMS 
P-4006-1420 nut 


P-4184-60SS_ 

stainless steel 
batten 3’-lU4” 


P-8261SS 
joint cap 


P-4184-61SS_ 

stainless steel 
batten 3’-1114” 


4’x4 , x 3 /*”_ 

aluminum faced 
plywood panel 


P-8263SS 
joint cap 



P-4184-60SS 
stainless steel 
batten 3’-ll!4” 


P-4184-61SS 
stainless steel 
batten 3’-llW’ 



& 


WALL PANELING 



P-8261SS 
joint cap 

<4 ”xlV4” socket FHMS 
P-4006-1420 nut 


PERSPECTIVE 



INTERMEDIATE 

BRACE 



P-8260SS 
joint cap 


\ -- 1 



3’-11 7 /.”x3’-11 7 /.”x'/4” 
plexiglas panel 
P-8242 rubber 
gasket all four edges 



P-8262SS 
joint cap 



4’x4’xM^’ plastic 
ceiling panel 


P-1184Z ceiling 
batten 3’-lU4” 

P-8200 

space-frame connector 


REFLECTED PLAN 


CEILING 
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P-1000ALS 5’-5W 
diagonal roof panel support 
bolting not required 


P-8900ALS 
space-frame strut 
upper chord member 


P-8200 

space-frame connector 
P-8113 space-frame nut 
P-8112 space-frame bolt 

P-8900ALS_ 

space-frame strut 
web member 

UPPER CHORD CONNECTION 


space-frame strut 
web member 


P-8200 
space-frame 
connector 
P-8113 space-frame nut 
P-8112 space-frame bolt 



space-frame strut 
web member 

P-8200 . 
space-frame connector 
P-8113 space-frame nut 
P-8112 space-frame bolt 

P-8900ALS space-frame 
strut lower chord 

P-4003AL. 
top plate 3’-ll” 



P-4004AL wall stud 


'/2”x3” FHMS 
'/j”washer 
Vt" hex nut 
from stud clevis 


LOWER CHORD CONNECTION 
AT WALL 


corner wall stud 


LOWER CHORD CONNECTION 
AT WALL CORNER 


SPACE-FRAME ROOF CONNECTIONS 




108481 column 


anchor column base 
to floor thru 
diam. holes 


COLUMN BASE 


ONE-POINT COLUMN 
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ROOF PANELING AND FLASHING 
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construction techniques 


Following is a detailed outline to act as a guide for assembling the building package. 
Variations in site conditions may require deviating from strict adherence to this outline. 
However experience in the use of the Attwood system will readily point out its adapt¬ 
ability to a variety of methods. 


1. Platform requirements 

a. Construct platform of wood or con¬ 
crete with wood inserts for fasten¬ 
ing of "Unistrut" sill members. 

b. Platform shall be level within !4" 
at wall line. 

c. Platform shall be accurate to di¬ 
mension and squared within !4". 

d. When columns are used the finish 
floor line shall be equal with the 
bottom of the wall sill members. 

2. Place Sill Members 

a. Drill holes in web of sill member 
and fasten to platform with wood 
screws. 

3. Assemble wall structure 

a. Fasten P-2626 (2 hole angle fit¬ 
tings) to stud members — except 
for top two. 

b. Fasten P-8211 (clevis) and P-8220 
(bearing ring) to top of studs. Add 
Vi" flat washer to bearing ring 
when hi" thick ceiling panels are 
used. 

c. On ground fasten approximately 
four stud assemblies together with 
P-8200 (space-frame connector) and 
P-8900ALS (space-frame strut — 
the bottom horizontal of roof 
structure). 

d. Fasten P-4003AL intermediate hori¬ 
zontal braces in place making sure 
they are accurately in line. 

e. Tilt above assembly into vertical 
position and anchor to sill mem¬ 
bers. Brace temporarily. 

f. Repeat until complete wall struc¬ 
ture is erected. 

g. Fasten top plate member P-4003AL 
to studs with P-2626 (2 hole angle). 

h. Plumb wall structure and fasten in 
diagonal wind bracing. 


engaged in the holes of the s. f. 
strut. All nuts and bolts shall be 
tightened so that the head of the 
bolt is bearing on the channel. 

d. Drop P-1000ALS (diagonal roof 
panel supports) into place with 
open channel down. 

6. Assemble roof flashing framing 

a. Fasten 108488 (angle fitting) on 
top of edge projecting P-8200 (s. f. 
connector). 

b. Fasten 108487 (roof edge flashing 
member) to fitting. 

7. Apply roof deck 

a. Lay 4' x 4' x 3 /e" plywood panels in 
place and secure with P-4184-60 
and P-4184-61 painted steel bat¬ 
tens. Drive battens with rubber 
headed mallets. 

b. Apply water proof membrane over 
roof deck and flashing framing. 
Secure edge of membrane with 
P-1184 (flashing batten). 

8. Apply wall panels 

a. Cut P-8242 (rubber gasket) to 
proper length and place over all 
four edges of Plexiglas panels. 
Tape to hold temporarily. 

b. Hold panels in place on wall frame 
and secure with P-4184-60 and 
P-4184-61 (stainless steel battens). 

c. Drive battens with rubber headed 
mallets. 

d. Soaping the edge of the rubber will 
ease the driving of the battens. 

e. For aluminum faced plywood pan¬ 
els 3 /s" thick hold in place and drive 
battens. 

f. Place "Unistrut" nuts P-4006-1420 
at joints and attach appropriate 
joint cap. 



sill members are fastened to platform 



space-frame web members are subassembled on ground 













4. Erect columns 

a. Anchor bottom of column in its 
proper position. 

b. Brace temporarily until tied into 
roof structure. 

5. Assemble roof structure 

a. Fasten P-8900ALS (s. f. strut) and 
P-8200 (s. f. connector) together 
with P-8113 (s. f. bolt) and P-8112 
(s. f. nut) as indicated on detail 
drawing. Space-frame web mem¬ 
ber is fastened on the outside of 
the fitting at the bottom plane of 
the roof structure and on the inside 
of the fitting at the top plane of the 
roof structure. 

b. Start assembly over wall support 
and work toward center of span. 
Prop temporarily until assemblies 
from both sides of the span are 
connected together. 

c. Care should be taken that all lugs 
of the s. f. connector are properly 


9. Door frame assembly 

a. Fasten 108486 (wood door frames) 
to wall stud with P-4007 ("Uni¬ 
strut" nuts) and ^"xlH" Phillips 
flat head machine screws. 

b. Place nuts in wall stud channel be¬ 
fore putting wood against stud. 

c. Hang door in conventional manner. 

10. Lighting fixture assembly 

a. Hang four foot fluorescent lighting 
fixture from diagonal roof panel 
support with 108497 (special %" 
square nut) in open channel and 
%"x I’/V' hex head cap screw 
through back of fixture. Two re¬ 
quired per fixture. 

11. Ceiling panel assembly 

a. Hold 4' x 4' x %" plastic ceiling 
panel in place and secure with 
P-1184Z (black painted steel bat¬ 
ten). 




one bolt and nut fastens space-frame member to connector 


tool list 

The following tools were used to assemble the 
trade fair buildings. 

4 — 100 ft. heavy duty 3 wire (one wire ground) 
extension chords. 

4 — Black & Decker Electric Impact Wrenches 
I/ 2 " square drive, 90-100 ft. lb. torque 
on V 2 " bolt, Universal motor. 

2 — hand ratchet wrenches 

V 2 " square drive, 3" to 4" extension 
sockets for V2" square drive. 

8— 1%" hex — for space-frame nut 
8 — %" hex — for V 2 " hex head cap screw 
2 — %" hex — for Vi" hex nut 
8 — %" Snap-on adapter #SA-12 with Allen 
wrench 

2 — hand ratchet wrenches 

%" square drive, 3" to 4"* extension 
sockets for %" square drive. 

4 — %" hex — for small !4" hex head cap screw 
4 — %" hex — for standard Ya‘ hex head cap 
screw 

6 — 3 A" open end — box end wrenches 
2 — %" open end — box end wrenches 
2 — %" open end — box end wrenches 
2 — Phillips head screw drivers 

Stanley #2704 point no. 14 
6 — No. 1144 Herbrand combination hammer 
steel — with rubber one end 


trade information center under construction in Utrecht , Holland 
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computing a bill of material 


The following parts list and formulas provides a means to quickly compute 
a bill of material to construct any square or rectangular building according 
to the assembly details as shown in this brochure. 

All formulas are based on modules (one module=49") 

Wall modules are denoted by: 

A=the number of modules in one direction. 

B=the number of modules in the other direction. 

Roof modules are denoted by: 

C=A + the sum of the overhang modules on two sides. 

D=B + the sum of the overhang modules on the other two sides. 
The example structure below is the Barcelona Pavilion. 



wall assembly 


The following parts list with formulas for determining the quantity required for 
each part will provide a bill of material for a completely glazed wall structure 
having no doors and no wind bracing. 


part no. 

description 

formula 

example 

P-4004AL 

ir-2%" stud 

2(A + B)—4 

2(30 + 11)—4 

= 78 

108479AL 

12'-2%" outside 
corner stud 

4 


= 4 

P-4003AL 

3'-ir top plate 

2(A + B) 

2(30+11) 

= 82 

P-4003AL 

3'-l l^u" intermediate 
horizontal brace 

4(A + B) 

4(30 + 11) 

= 164 

P-2626 

2 hole angle 

16(A + B-2) 

16(30+11-2) 

= 624 

P-2223 

corner wing fitting 

4x4 


= 16 

P-8211 

(107687)* 

stud clevis 

2(A + B)-4 

2(30 + 11)—4 

= 78 


P-4184-61SS 

3'-ll34" stainless 
steel batten 

4 

4x5 


= 

20 

P-8263SS 

(103611) 


flanged corner joint cap 

2 

2x5 


= 

10 

P-8261 SS 

(102289) 


flanged T joint cap 

3 

3x5 


= 

15 

P-2590 


stud extension clevis 

1 

1 x 5 


= 

5 

P-2593 


stud extension clevis 

1 

1 x 5 


= 

5 



wood door and hardware 

2 

2x5 


= 

10 


Subtract the following parts for each pair of 3'-l 1" x 8'-0)4" doors. 




P-4004A L 


8'-l%" sill member 

1 

1 x 5 


= 

5 

P-4003AL 


3'-ll*i" intermediate 
horizontal brace 

2 

2x5 


= 

10 

P-2626 


2 hole angle 

8 

8x5 


= 

40 

P-4010 


| 34" UNISTRUT nut 

16 

16x5 


= 

80 



Vl" x %" hex head 
cap screw 

16 

16x5 


= 

80 

P-4184-60SS 

3'-ll%" stainless 
steel batten 

10 

10x5 


= 

50 

P-8260SS 

(102614) 


cross joint cap 

3 

3x5 


= 

15 

P-8262SS 

(102612) 


plain T joint cap 

3 

3x5 


= 

15 

P-8242 

(104050) 


rubber gasket for 34" 
thick plexiglas 

64 

feet 

64x5 


= 

320 

feet 



3'-10%"x3'-10%"x%" 
Plexiglas wall panel 

4 

4x5 


= 

20 


Add the following parts for each wall module 4 , -l // wide by 12'-4%" 
wind bracing. 

high of 



P-1000ALS 


5'-0%" M(l-52 V 2 °) (6-52>£ 0 ) 

3 

3x 16 


= 

48 

P-2098 


5234° angular fitting 

3 

3x 16 


= 

48 

P-2109 


5234° angular fitting 

3 

3x 16 


= 

48 

P-4010 


34" UNISTRUT nut 

6 

6x 16 


= 

96 

P-1010 


34" UNISTRUT nut 

6 

6x 16 


= 

96 



34" x %" hex head cap 
screw 

12 

12 x 16 


= 

192 


Subtract the following parts when %" thick wall panel is substituted 
thick Plexiglas panel. 

for y A u 



P-8242 

(104050) 

rubber gasket for J4" 
thick Plexiglas 

16 feet/panel 

16x69 


= 1104 
feet 


Add the following parts for each column assembly. 


108481 

column 

1 

1 x 6 

= 6 

P-2626 

2 hole angle 

4 

4x6 

= 24 

P-1010 

34" UNISTRUT nut 

8 

8x6 

= 48 


34" x %" hex head cap 
screw 

12 

12x6 

= 72 














































































108489 

top corner stud angle 

, ***** 

4 


P-8220 

(108186) 

stud bearing ring (add 

Yi" flat washer when 

Yt" thick plastic ceil¬ 
ing panels are used) 

2(A + B) 

2(30+11) 


Yi" x 3" flat head 
machine screw 

2(A + B) 

2(30+11) 


Vi" hex nut 

2(A + B) 

2(30+11) 


Yi" flat washer 

2(A + B) 

2(30+11) 

P-4010 

Vl" UNISTRUT nut 

36(A + B) 

36(30+11) 


Vt" x %" socket flat 
head machine screw 

4(A + B) 

4(30+11) 


Vi" x % hex head cap 
screw 

32(A + B) 

32(30+11) 

P-8250 

(102643) 

3'-10%" double batten 
(not required when 
using % 6 " plastic ceiling 
panels) 

2(A + B) 

2(30+11) 

P-4184-60SS 

3'-l 1 Ya‘ stainless 
steel batten 

4(A + B) + 6(A + B—2) 

4(30+11) + 6(30+11 

P-4184-61 SS 

3 / -ll Ya" stainless 
steel batten 

2(A + B) + (6x4) 

2(30+11) + 6x4 

P-4184-61 SS 

3'-ll" stainless steel 
batten 

2(A + B) 

2(30+11) 

P-8260SS 

(102614) 

cross joint cap 

4(A + B-—2) 

4(30+11-2) 

P-8261 SS 

(102289) 

flanged T joint cap 

2(A + B — 2) + 4x4 

2(30+11-2) + 16 

P-8262SS 

(102612) 

plain T joint cap 

2(A + B—2) 

2(30+11-2) 

P-8263SS 

(103611) 

flanged corner joint cap 

4x4 


P-4006-1420 

Ya" UNISTRUT" nut 

8(A + B + 2) 

8(30+11+2) 


Ya " x 1%" socket flat 
head machine screw 

8(A + B + 2) 

8(30+11+2) 

P-8242 

(104050) 

rubber gasket for Ya" 
thick Plexiglas 

6(A + B)16 

6(30+11)16 


3 / -10%"x3 / -10%"x 
Plexiglas wall panels 

6(A + B) 

6(30+11) 

P-4004AL 

8'-3%" M(l—45°) 2 
module corner sill 

2x4 


P-4004A L 

P-4004AL 

8'-l% y/ 2 module 
sill member 

4 , -0% // 1 module 
sill member 

compute quantity 
of sills by 
actual count 


Add the following parts for each pair of 3'-l 1" x 

doors. 

108486 

wood door frame 

2 

2x5 

P-4007 

Ha" UNISTRUT" nut 

24 

24x5 


Ha" x \Yi" phillips 
flat head machine screw 

20 

20x5 


Ha" x phillips flat 

head machine screw 

4 

4x5 


= 4 

= 82 

= 82 

= 82 
= 82 
= 1476 
= 164 

= 1312 

= 82 

= 398 

= 106 

= 82 

= 156 

= 94 

= 78 

= 16 

= 344 
= 344 

= 3936 
feet 

= 246 
= 8 
= 30 

= 6 

= 10 
= 120 
= 100 

= 20 


roof assembly 


The following parts list with formulas for determining the quantity required for 
each part will provide a bill of material for a roof structure complete with roof 
panels and battens, roof flashing framing, ceiling panels and ceiling battens. 


part no. 

description 

formula 

example 

P-8900ALS 

(104715)* 

space-frame strut 

8(CXD) 

8x31 x 12 

= 

2976 

P-1000ALS 

5'SHa" diagonal 
roof panel support 

(CXD) 

31 x 12 

= 

372 

P-8200 

(106042) 

space-frame connector 

(CXD) + (C + 1XD + 1) 

(31)(12) + (32)(13) 

— 

788 

P-8113 

(107032) 

space-frame bolt 

16(C)(D) 

16(31)(12) 

= 

5952 

P-8112 

(107061) 

space-frame nut 

16(C)(D) 

16(31)(12) 

= 

5952 

P-4184-60 

3'-11/4" roof panel 
batten strip 

(C-1XD) + (CXD—1) 

(30X12) + (31XM) 

= 

701 

P-4184-61 

3'-ll34" roof panel 
edge batten strip 

2(C + D) 

2(31 + 12) 

= 

86 

108487 

roof edge flashing member 

4(C + D) 

4(31 + 12) 

= 

172 

P-1184 

4'-0%" flashing batten 

2(C + D) 

2(31 + 12) 

= 

86 

108488 

120° open angle 

2(C + D) + 4 

2(31 + 12) + 4 

= 

90 


Yi“ hex nut 

2(C + D) + 4 

2(31 + 12) + 4 

= 

90 


Yi" x hex head cap 

screw 

2(C + D) + 4 

2(31 + 12) + 4 

= 

90 


Yi" flat washer 

2(C + D) + 4 

2(31 + 12) + 4 

= 

90 


Ya “ x Va" hex head cap 
screw 

8(C + D) 

8(31 + 12) 

= 

344 


Ya“ hex nut 

8(C + D) 

8(31 + 12) 

= 

344 

P-1184Z 

3"-llJ4" ceiling batten 
(for interior of building 
only) 

(A—1)(B + (AJ(B-l) 

(29)(11) + (30)(10) 

== 

619 


4' x 4' x roof panel 

(CXD) 

(31)(12) 

= 

372 


4' x 4' ceiling panel 

(AXB) 

(30)(11) 

= 

330 


Add material for fastening fluorescent lighting fixtures to the diagonal roof panel 
support. 


108497 

special %' 

' square nut 

2/fixture 


Ya"xl Ya" 
screw 

hex head cap 

2/fixture 


NOTES: The formulas will give exact quantities for each part. On small items such 
as nuts, bolts and fittings, add a small percentage for possible loss. For batten 
strips add a small percentage for possible damage. 


660 

660 


AL or ALS at the end of the part number denotes extruded aluminum. SS at the 
end of the part number denotes stainless steel buffed to a satin finish. All other 
parts unless otherwise noted in the description are painted or electro-galvanized 
steel. 


*Parts numbers in parentheses are old numbers having been replaced by the 
number immediately above. 
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